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Abstract

Nonmethane organic compounds (NVIOCs) that originate from both natural and
AnLFOPoSeHic SOUrces  ach as precursorsin thelorimation olfoxadants i the
troposphere. These NMOCs lead to the eventual production of ozone through a
sepies ol complex reactions with thethydroxyl radicaliand vhe oxdes ol nilsogen.
A common sampling method imvolves the collection of whole air samples in
passivated stainless steel canisters. 1'he air samples can be (1) passively obtained
i & pre-evacudied camister o (2) pressunized svithrambient an: via a pump: Tlie
objective ot this study was to compare the two methods. The samples were
andlyzed throngh cryogenic preconcentration/ighresolution gas
chromatography with flame ionization detection. Measurements for 21 target
andlyiesswere compared swithivhie precision of the analyiical techinmigue to
determine any dilierences between thie sampling methods: Noreal dilference
could be observed for approximately 13 out of the 21 analytes that were
measured switlrgood analytical precision. However; the technigue forimannal
integration of the chromatographic pealks that are poorly resolved needs to be
revised in order to evaluate the sampling methodologies for the complete list of
21 target analytes.




Introduction

Nonmethane organic compounds (NVIOCs) consist of a complex mixture of
chemical compounds contaiming between 2 andil 28 carbonratoms. Present i the
atmosphere at levels ranging from pptv: to, ppby, several hundred milliliters of air
musy bepre-concentrated i order torderect the NVIOEs  iypicallys sviliole ai:
samples are collected in passivated stainless steel canisters and are analyzed by
cryogenic preconcentration/high resolution gas chromatography with tlame
ipnization detecuon (I he samples can eithier be collecied by passively
controlling the tlow of air into an evacuated canister with alcritical orifice or by,
pumping asmetered Hosw ol aiinioran evacuated canistery hve one hou
integrated samples were ran simultaneously on each sampling technique. 'he
diliierencerbetween thelconcentrations oi 21N tareet analyiesimeasured by the
sam pling systemsswasi com pared with the'precision ol the analytical technigue:




Experimental Design
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— (Gag Chiromategraphy, with flame ionization
detection (111D)










Sample Collection Site

Critical Orifice s || B Critical Orifice
Downstream GoRR = Dipstream

Passive




Sample Analysis




Analytical System
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Discussion

No differences between the samplers could be determined for the poorly resolved
andlyies because ol allacki ol precision in the manualiniegration ol the
chromatograms. For example, the chromatographic results exhibited partial
separation olranalyiessaccompanicd by pealdailing ol thelowermolecular weighi
pxyeendied hydrocarbons (OxEEs) Partial separation could be seenin the nglily
volatile analytes that conld not be retained on the column such as propane and
propene. Pealdailing demonstratedim acetaldehyde, svas pactially due torche
presence ofi water in the sample. Water, with the ability to act as a stationary.

phase; atiectedithe diffusivits ol analyieston the column thereby desrading the
resolution of the OxHIESs. Both of these conditions (Iaclk ot separation and
Iongindinalidiliusiony madent dilliculi tordistimguisin peals; causing mierierence
with properimtegration and thusleadimg o lngh precisional variancelor some
analytes.

Other factors also contributed to the variance in precision. The smaller the
concentration offanalyte, the wealer the response, which in turn hindered
detection. To elaborate; Z-methylpropene at arconcentration of 0227 ppb€ hiad a
high variance ofi 18.1%0, while toluene at 2.2 ppb(C had'alower variance ot 2.2%6. In
addition, one consistent observationin the datasvasithe high levels of ethanoel found




Discussion continued

in the sampling system that positioned the critical orifice downstream of the
pump: suchilevels sugeestedieithera gl etliciency ol o possible contaminaion
in, the pump or tlow: controller. Furthermore, one sampling method could have
had more activessites available forone particular analyierthian anotlier i
generall higher quality chiromatography induces, better precision. Once
satistactory precision is obtained, the sampling techniques can be evaluated for
thercomplerelist ol target analyies:




Conclusion

1'he variation in analytical precision was mainly due topartial separation of;
andlyies; peale tailing Smininal analyie concenvravions and thelack ol ability
in the manual integration technique: Ihemaim improvement needed 18, the
development olfa dualicolimn techimigue conpledsyirh columnssvabehig o
example, a polar column could retain water along with any OxHICs that may.
be present while at the same time allowing non-polar compounds to elute on
thetollowing coluwmn: I addition; the development ol a consistenb e graion
approach that accounts for peal tailing and other ‘trouble spots” would
Inrthermimmizerothervariationsin theprecision. With suchiimprovements,
differences between sampling methods can be fully characterized.







